The renin-angiotensin system and volume overload-induced cardiac hypertrophy in rats. Effects of angiotensin converting enzyme inhibitor versus angiotensin II receptor blocker.
The degree of cardiac hypertrophy is not only load dependent: Among other factors, the renin-angiotensin system may play a role in the regulation of cardiac myocyte growth. To evaluate the role of the renin-angiotensin system in volume overload-induced cardiac hypertrophy, we assessed: 1) the time course of changes in cardiac hemodynamics, cardiac anatomy, and plasma and cardiac renin activity in response to volume overload induced by two sizes of abdominal aortocaval shunt and 2) the effects of chronic treatment with an angiotensin converting enzyme inhibitor (ACEI) versus an angiotensin II receptor blocker on hemodynamics and cardiac hypertrophy. Drug treatment started 3 days before shunt surgery. An increase in left ventricular end-diastolic pressure (LVEDP) and the development of right ventricular (RV) and left ventricular (LV) eccentric hypertrophy in response to volume overload occurred within the first week after induction of the shunt. Plasma renin activity (PRA) and cardiac renin activity peaked shortly after induction of the shunt. During the chronic phase, LVEDP and PRA decreased somewhat but remained significantly elevated up to 7 weeks after shunt surgery. Cardiac renin activity returned toward normal within 4 weeks after surgery. Treatment with the ACEI enalapril caused only a modest decrease in LV internal diameter but did not affect increases in LV and RV weights in response to volume overload despite a major decrease in LVEDP after chronic treatment. In contrast, treatment with the angiotensin II receptor blocker losartan, which had similar effects on cardiac and peripheral hemodynamics, prevented dilation of the LV after 7 days and attenuated the dilation of the LV after 28 days. Moreover, increases in LV and RV weights were significantly attenuated by losartan. The development of volume overload-induced cardiac hypertrophy is associated with significant increases in PRA and cardiac renin activity shortly after induction of an aortocaval shunt. Whereas the two blockers of the renin-angiotensin system decreased LVEDP to a similar extent, only the angiotensin II receptor blocker blunted the hypertrophic response of the heart to volume overload, which is indicative for other than hemodynamic determinants of the cardiac hypertrophic response. One trophic factor may be cardiac angiotensin II generated via an angiotensin II-forming enzyme resistant to ACEI and possibly activated by cardiac volume overload.